The possibility that anthropogenic sources may be important in the OCS budget has led to speculation that the 5995 
genic source is emissions from biomass burning, about 10% [Khalil and Rasmussen, 1984 ; Crutzen and Andreae, 1990], followed by releases from coal-fired power plants (about 4%), and automobiles, chemical industry, and sulfur recovery processes (about 3%) [Khalil and Rasmussen, 1984] . Khalil and Rasmussen [1984] noted that the magnitude of the OCS IHR is uncertain, and pointed to the possibility that anthropogenic emissions may be more important in the global OCS cycle than they estimated. Tur½o et al. [1980] concluded that as much as 50% of OCS emissions may be anthropogenic. Recently, Bingeruer et al. [1990] measured a pronounced northward increase in OCS concentrations 21 m above the Atlantic Ocean between 37øS and 51øN. On the basis of these results, Bingeruer et al. [1990] derived a mean !HR of 1.25. They speculated that their high IHR measurement and a strong correlation observed between the concentrations of OCS and both CO and CH 4 could be explained by continental OCS sources larger than previously estimated [Khalil and Rasmussen, 1984] and that these sources would be mostly anthropogenic. It should be noted, however, that the IHR measured by Bingeruer et al. [1990] is significantly higher than indicated by three recent tropospheric data sets [Carroll, 1985; Johnson and Harrison, 1986; Johnson et al., 1990] , as well as the earlier data set of Torres et al. [1980] , and that the high measured latitudinal variation could be part of a seasonal signal caused by uptake of OCS by vegetation [Bingeruer et al., 1990] .
The possibility that anthropogenic sources may be important in the OCS budget has led to speculation that the atmospheric concentrations of OCS are increasing with time. Khalil and Rasmussen [1984] concluded that if the anthropogenic component of the global emissions is growing by (2.5-3.5)% yr -l, the global OCS concentration may rise by (0.6-0.8)% yr -j . Turco et al. [1980] pointed out that increasing OCS concentrations could increase the mass of the stratospheric aerosol layer, resulting in radiative effects which could produce measurable changes in the Earth's climate within the next century. Hofmann [1990] noted that in addition to important climate implications, an increase in the stratospheric sulfate aerosol mass could produce heterogeneous chemical reactions which might alter the concentration of stratospheric ozone. These effects could also lead to changes in the concentrations of other key stratospheric species, such as NO2 and HNO 3 (see the results of Hofinann and Solomon [1989] ). Although an increase in the background stratospheric sulfuric acid aerosol mass at northern mid-latitudes has been reported [Hofmann and Rosen, 1980' Hofmann, 1990] , the observed increase rate is too rapid to be due to OCS alone [Hofmann, 1991] . It has been hypothesized that additional sources, particularly sulfur emitted by jet aircraft flying in the 11-12 km region, must be responsible for most of the increase [Hofmann, 1991] .
In view of these studies it is clearly useful to have precise, long-term sets of atmospheric OCS measurements for trend evaluation. Such data might also reveal seasonal changes Table 3 residuals (e.g., Figure 2) , we also included a systematic error of 2% to account for the possibility that the results may be biased by errors in the modeling of the interfering lines. Systematic retrieval errors are dominated by the uncertainties in the assumed vertical profile distribution and the assumed spectroscopic parameters, particularly the intensities. The relative difference between the total columns retrieved with profiles I and II is taken as an estimate of the uncertainty due to errors in the vertical OCS distribution. In most cases the KP fitting residuals were slightly smaller with profile I, whereas the ISSJ fitting residuals were slightly reduced with profile II. These results support our conjecture of a more rapid vertical decline in the OCS strataspheric VMR at high latitudes than at low latitudes. Regarding both data sets, the retrieved total column amounts from a given day show no obvious dependence on the airmass of the observations or systematic differences in the results from the two microwindows.
Consistent with the relatively long atmospheric lifetime of OCS, we found no evidence for diurnal changes in the total columns. Also, for a given day the differences among the retrieved total columns were less than the estimated precisions, indicating that short-term variability in the OCS total column did not The investigation of the measured total columns to derive seasonal cycles and trends follows the procedure described in recent papers [Rinsland et al., 1991a, b] . In case A we assume that the OCS total column amount is changing at an exponential rate, that is,
where CA is the total column at time t, C 0 is the total column at the reference time t o , and/3 is the rate of change, which is assumed not to vary with time. In case B the exponential total column change is assumed to be superimposed on a sinusoidal seasonal cycle
Cs = a0 cos {2rr[(t-t 0) -t !]} (2)
where C• is the relative amplitude at time t, ao is the peak relative amplitude, and t• is the fraction of the calendar year corresponding to the time of the seasonal maximum. The case B total columns C B are then calculated by combining (1) and (2) assuming C B = CA(I + C,).
The sum of the squares of the residuals (the measured minus calculated total columns) was minimized in the least squares fits to the measurements. The case A and B results are reported in Table 5 As a check on our trend results, total column amounts have also been retrieved from the same ISSJ spectra using an independent set of software developed at the Jet Propulsion Laboratory (JPL) for the analysis of the ATMOS spectra [Norton and Rinsland, 1991] . The case A, long-term exponential increase rate /3 derived by least squares fitting the total columns retrieved with the JPL program is (+0.3 _+ 0.6)% yr -• 2rr, very close to the value reported in Table 5 
